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0.532 mL of a freshly prepared 120 mM AA solution (aq.) was added, followed by a 0.32 mL addition of 1.0 M NaOH (aq.), which caused the yellow color to darken (occurred in under 1 min). The solution was then heated at 37 °C under magnetic stirring (450 rpm) for 24 h, after which the solution color had changed from the deep yellow color to brown with a white precipitate sedimenting out (which is tentatively attributed to Cu(I)-GSSG complexes observed in the MS analysis). Next, 1.0 M NaOH (aq.) was titrated into the solution (original pH of 2-3) until the pH reached 6.5. Note that during this final addition of NaOH, the white precipitates attributed to the Cu(I)-GSSG complexes re-dispersed. Lastly, the mixture was incubated for another 5 h at 37 °C under 450 rpm magnetic stirring, during which a green solution formed that emitted cyan when exciting with a 408-nm laser pointer. To purify the solution, the as-prepared product was first passed through a 0.2 μm nylon syringe filter (Fisherbrand™ Syringe Filters, Cat. No. 09-719C) to remove any large particulates and any possible insoluble precipitates that remained. The filtrate was then lyophilized for 24 h and the freeze-dried solid was re-dispersed in ~150 μL 18.2 MΩ·cm water. The concentrated solution was then loaded onto an Illustra TM NAP TM -25 column (Sephadex TM G-25 DNA Grade) using 18.2 MΩ·cm water as the eluting solvent. The solution separated into two colored bands, the first of which was green in color and strongly emitted cyan, while the second band displayed a pale red color with extremely weak emission. All eluent collected prior to the green band eluting was non-colored and non-emissive and was, therefore, discarded. Since the green band gave the most intense emission, it was attributed to the formed CuNCs@GSH and was, therefore, collected and stored at 4 °C until needed. The weakly emissive red band was not studied within this work, however, the origin and nature of this product are currently under investigation.
Instrumentation. Absorbance and fluorescence data were collected on a Cary Bio 50 UVVis spectrophotometer and Varian Cary Eclipse Fluorometer, respectively. For the fluorescence data collection, the PMT was set at 800 V and the excitation and emission slits were set at 5 and 10 nm, respectively. To obtain the structural information of the CuNCs@GSH, the purified products were subjected to electrospray ionization mass spectrometry (ESI-MS) coupled with Fourier transform ion cyclotron resonance (FT-ICR).
Explosives quenching studies. For the quenching studies, 10 μL of the column-purified CuNCs@GSH were diluted with 986 μL of 18.2 MΩ·cm water, followed by an addition of 4 μL of the dialysis-purified AuNCs@BSA. For any single-probe control studies, the 10 or 4 μL additions of CuNCs@GSH or AuNCs@BSA, respectively, were substituted with 18.2 MΩ·cm water to keep the final NC concentrations consistent. The probe solutions, totaling 1 mL, were pipetted into semi-micro quartz cuvettes (1.4 mL) using the 1 cm dimension as the optical pathlength. Next, the various solutions of explosives (TNT, PETN, DNT, RDX, NB, and 4-NT), prepared at concentrations of 1 mg mL -1 in acetonitrile, were titrated into separate cuvettes of the dual-probe mixture at 1.0 μL intervals. After each addition, the fluorescence spectrum was collected, exciting at 390 nm and collecting the emission from 395 to 800 nm. All other fluorometer parameters were kept identical to those mentioned in the Instrumentation section. All fluorescence spectra were blank subtracted and dilution corrected. To generate the Stern-Volmer quenching plots, the fluorescence emission was S3 integrated over 10 nm slices for the single-probe studies and 50 nm slices for the dual-probe studies centered about the NCs' respective emission maxima and the resulting integrated fluorescence intensities in the presence of TNT (F) were ratioed to the integrated fluorescence intensities in the absence of TNT (F 0 ) or vice versa for the analysis of the quenching constants (K SV ). To generate the ratiometric quenching plots, the fluorescence emission was integrated over 50 nm slices centered about the NCs' respective emission maxima and the integrated fluorescence intensity of the AuNCs@BSA (650±25 nm) was ratioed to the integrated fluorescence intensity of the CuNCs@GSH (500±25 nm). The resulting ratios were normalized to the ratio obtained in the absence of quencher such that all ratiometric sensing plots originate at unity.
Fig. S1
Normalized fluorescence spectra (excited at 390 nm) of 1 mL of CuNCs@GSH (aq.) after each 1 μL addition (ten total additions were made) of 1 mg mL -1 TNT in CH 3 CN (equating to 0-10 ppm TNT, in 1 ppm increments) highlighting TNT's inability to quench the CuNCs' fluorescence emission. For the inset plot, F/F 0 is the ratio of the integrated CuNC fluorescence emission, where F is the integrated emission in the absence of TNT and F is the integrated emission after each TNT addition. The emission intensity was integrated over 10 nm slices centered about 500 nm. 
